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B.OCOMPAT.BUE. .N.ECTABLE AOUEOUS SOLUTION FOR USE .N 
ULTRASOUND ENERGY ASSISTED SURGERY 

FIELD OF INVENTION: 

T.e present — n relates to a biocompatible, iniectable a.ueous 

T m hiah intensity ultrasound energy assisted surgery. More 
solution for use .n high .ntensrty ^^^.^^ ^ 

limitation of sonoluminescence and sonochem.stry. 
BACKGROUND OF THE INVENTION: 

' TaU frequency .n Cople. .ode. UlUasound ,s used |*vs.ca™ 

. ,.ensK,es . up .o 3-S W — In 

ablative surgery instrumentation, such as those used m p 

pl,.o,o Jrecanar^^on and th— d-,sso,u«on in P-Ph-' -en^^^ 
in neurosurgery. hepa«c. renal, prostate and ^^"1^;^ 
extracorporeal shook wave lithotripter, utilize higher power ,n.ens,t,es that a e 
To tOW/onr^CW. The iong-tem, safety of diagnos«o 
clinioai use was questioned and evaluated with no s.gnrficant effeots 

:1.:L at inlsnies heiow 100 ™W,on,' spat.l and temporal peak 

average intensity. 
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/uii IP^ has been used in the last three 

such as soft tissues ana ,,*«racts etc In the last ten years. 

Kianev «ss.es, t.ra,n ~ ^XT^eT^^^ '^^"^ 
H,UE has been u*ed for ^^^'^ .,3 ,„ga.ed wHh 

(UAL,, in UAU, ,..„,H a probe .a a stab 

::r ;r:r:::re— . — o.^ — 

following, by the applicatton of low-vacuum suction. 

The standard conditions for operating H.OE are usually a. an « 
.nge above continuous wave (CW) -W,c^,^ n *e r^ge o 

XLeters on sonlcator processor operating at n,ax.n,un, output. 

3pp«ca«on of HlUE in an aqueous n^edium, however, has 
generate cavitation. 

cavitation is the expansion and rap« adiabatio collapse of tiny gas 
,.jr llon, wHh energy sufHcien. to -trTL: 
sonochen,ls.ry and temperature rise. Sonolumineso^n -^^^^^^^ 

3cund energy Into . the dire. 

:i:::rr— :t app,-on o. ..s . ^^^^ 
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so,u«cn Sonocen..^ is *e generation o, h^h^ reactive che..^. 
" .ee radicals and oxydizing reaCants in the cav*a.on med,ua.. 

UV ilgm and .,ee radicals were found in previous scientH". -P""^ » '^^ 

. Kv, alteration of the DNA sequence, changes 
,o changes in .»,o.ica svs.,ns,^y i.e^-^^^ ^^^^^^^ and in other 

,„ RNA. can -^-'>.'^"^*:.^°*";^p,,3,,, .,„,entor that appeared in tt,e 
.acron,o,eCu,es. A '^^'^ ^^^^^ "Z^^, Complications In 

AestheBc surgery Journal ^^-'^^^J^ by Sonoluminesence, Sonochemistry. 
Ultrasound-assisted Lipoplasty Induced oy 

and Thermal Etiecf .y - ^Jj;^;;!^^ Upoplasty 

Tri:p"ra:r:—: surge., ^^^^ 

published in Plastic ano ^ff-,H«* of UAL In further 

Lntroversy regarding ctrol ite C^^ 

worK. the present inventor as foun- that J" 

,„aer oondi«ons that "^e ^rhtld intensities under which large 

3nd current -'^-^ ^J"^*, octants are produced, and in which 
quantities of „ee rad,cals ^"^ risks for 

.ono,urnlnescenceisgenera.d Th,s .rad,au^^ in long exposure, the 

:::r rrrrrsuth a, ^ ne.. ana . young-age 

patients. 

The use of scavengers in oral administration, such as vitamins A, C D, E 
The use or scave « „„„„sure to sonicatlon in order to 

and others, was proposed pnor to or after e posure t ^ ^ 

.aduce the possibie ^^^j /'^ J^rclcentrations of these 

appl^ation of scavengers - ; rradicals The addMon the ahove 
— : : r s It medium does no. inhihi. cavHatlon with the 
uX--era«onofsonoluminescencea^ 
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A known me*od for eliminating cavitaUon is by degassing of *e solutton 
A known memo ^ ^ impractical in a 

prtorto.heapp«ca.ono.H,UEJheabov ^^^^^^ ^^^^ 

common surgical procedure ^^"^J^ .^.cutaneous tissue. « 

.iutlon ti^roug. «-e - "^^^^^^^^^^^^^^^^ ,e tissue and solut^n 
would be very bard o p«vent 9 ^^^.^^ 

trough the ^-^J-^/^-^^ ^ during sonication. Al, o, tbe above 
r l^rrlt- - sub^aneous tissue and tbe sonicated 



solution. 



n^mbrane, and other infrastructures. The add t>o ^^.^^ 
environment would ^^Ij^J^r ^dll^o ^.tion tbat 
elevation and the peak '^-P^'^';' J^'^^^^,^ ,,„<„„„i„escence. As is 
— ot:: ir:: irat: to — cav^t. du^ng the 



sonication of tissue. 



SUMMARY OF INVENTION: 

.hus the present invent.n now provides ^^^^^ 

=nr::::::e— ^^^^^ 

and 21 Lreof for the reductk^n and limitation o, cav^^on. 
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* i th*. nresent invention there is provided a 

the reduction and lUntetion of cavitation. 

. , .h. nresent invention there is provided a method for 
,„ another aspect of me pr^enu ^ 

.aucing and — ' , I'Lth an irrigating soiution. insenin, a 

irrigating an area of target fatty conditions 
p,ohe into said area. ultrasonicaiW heat em.isffloation of at ieast 

"-Tt:r :r rrr so^c ..ations. so as .o 

some of sa,d fatty tissue by ^„„te„ying said fatty tissue; and 

* f ih*. nresent invention tliere is provided a 
,n 3 prefened embodiment o^ the ,^3.,^ ^n area 

method for removing target tissue from a patent P ^^.^ ^ 

o, targe. t.sue wHh an irrigating ^^^d^rd conditions creating 

target «ssue. u«rasonioa.,y vit>ra.ng ^ ^ome of said 

localized tissue separation and frict,ona, heat, ernu s.^ 9 ^^^^^ 
targe, tissue by said mechanical and -'"^^^^l^^. ^ 
,elva. of said targe, .issue, emulsifying - ^ 

emulsified .arge. .issue by applying " ^^^^ thereof 

,om tbe group consisting of carbon ^^^^l^^" ,,,h intensity 

introduced into said inigating solu.»n .n the area exp 

ultrasound energy. 

,e oreferred embodiment of the present invention provides a 
A„ even more refe-d e ^ ^ ^ 

method for removing fatty tissue trom a p 
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fatty tissue; ultrasonically vibrating sa,d probe at standard oona 
::Led «ssue separation and Action. ^-^^ -^^^^J'^^ 
.atty tissue by said .echanicai and son,c — , o - ° 

. «i of .;aid fattv tissue, emulsifying said fatty tissue, ana e » 

iLld into said irrigating so,u«on in the area sonicated by sa,d probe. 

■n especiaiiy preferred embodiment there is provided a method for 
.moving tisL^ from a patent wherein said gas is present in an amount 
sutnoient to reduce cavitation in the area of sonication. 

,„ an even further preferred embodiment the method of the preserrt 



thereof. 



,n the most preferred embodiments of the present inven«on said gas « 
in tne mo w ^.^^^^^^ used for 



as nitrogen. 



The invention v.i„ now be described in connection with ce^^ P-ferred 
embodiments with reference to the following il.ust«t- figures so that . may 
more fully understood. 

P„ure 1 is a comparative graphical representation of the influence of 
various gases on sonoluminescence generated by HIUE. 
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various gases on chemi-sonoluminescence. 

P,.e 3 . a co.pa,a..e grap.c. rep— n o, ,He .nfluence of 
various gaseson*efon.a«ono,hv-rox,.f,ee.rad,03,s, 

.„ figures In detail, ft is stressed that the 
With specific reference now to the f,gur^ .n .^^^^^^^.^^ 

panicuiars shown are hy way of ^^^^ ^ ^uZe.^'o. on^ and a,» 
Loussion of the preferred embodrmen^ of he pr^ ^^^^ 

p,esented in the cause of J^^^ ^and conceptua. aspects of the 

,eadiiv understood descnpt,on of the pnncP ^^^^^ 

invention, in this regard, no ^«->" ^ ""^ ^/^^l.^,^, understanding of 
invention in .ore detai. than - ^^^^^^^s maKing apparent to those 

1— r: hr r r fir : l invLon .y . e..od.d 

practice. 

ih - presence of ^--^-^J^^^^^^^^ each gas had on 
— saiine — - ^„ dioxUfe nearty 

Sonoluminescence, As ^"J „eatlon of ultra violet 

,«nated *e use of nftrogen suhstan« 

light and possible son x ray 
reduced the same. 

. «o nf Chemi-Sonoluminescence that were 
Figure 2 illustrates values of Chem. S ^^.^^-...^eence 
detected by sensitive photomultiplicafon techn.cue. Chem. 
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,ed bv *e cavftaticn phenomenon In p.esence of Luminol (200 a„cL 
v.as generated by the cavrta ^^^^ ^ 

,0- M Lum,no o, various gases. The gas flow 

physiolog^l solut»n wrth H UE ,„ the p ^^^^^.^ 

«as «0 .Wmin in a saturated ^ ^^"^^^^ ^ presence o, 

each gas had on Chem'--'"™^;^^^^^-,^ Chemi-sono.un,inescence 
various gases resuHed in varying mtenst^s of 
depending upon the effect of said gases on oav,tat,on. 

. 3 illustrates the relative Integration values of an electron spin 
' ESR eta o, the DMPO-OH spin adduct signal peaKs generated 
resonance (ESR) spectra oi ^ 

son-tion of solution ..^^ 
Tr " '^^^ cf carton divide sign.cantV reduced 
: hydro, .ree radicals, as did the presence o, nit^gen. 

.11 .e ev.ent to those sKiiied in the a. that -^^-^^-'^^ 
.e details of the foregoing L the 

invention may be embod,ed ,n °*-^P; ^= „^ «,erefore «. 

3p.it or essenf., ^ J,^^;;;, ^esUictive. the scope of the 

,e considered in a . respe ^ as , . « ^ ^ ^^^^^ 

,vention ^^J^^^^^lZ come within the meaning and range of 
::::: : l - 1 .^.e.. ..ended to be embraced therein. 



